In the gut and in other organs, tissue repair following damage results from the complex interplay of chemokines, cytokines and growth factors that recruits and activates cells into the site of injury. During the initial inflammatory phase, monocytes and neutrophils remove the damaged tissue, secreting substances that activate acquired immunity, promoting tissue repair. Fibroblast activation and recruitment (as well as angiogenesis) occur at this time, mostly in response to increasing concentrations of growth factors and proinflammatory cytokines such as IL-1, IL-6, and TNF-a [1] . Subsequently, re-epithelialization accompanied by collagen/extracellular matrix (ECM) deposition and remodeling take place until specialized cells with contractile capability such as fibroblast-derived myofibroblasts restore original tissue integrity [2] .
During chronic inflammation, such as that associated with inflammatory bowel diseases (IBD), excessive accumulation of ECM might lead to tissue fibrosis. While ECM deposition in ulcerative colitis appears to be limited to the superficial layers of bowel wall, in Crohn's disease (CD) it often involves the entire wall thickness and may produce strictures, a major morbid complication of CD, often requiring surgical intervention [3] . While anti-inflammatory therapies are commonplace, little progress has been made to develop effective therapies to prevent or reverse intestinal fibrosis in CD.
Although fibrosis results primarily from the rapid proliferation of the resident (local) fibroblast population in response to inflammation [4] , several other mechanisms appear to account for fibrosis during inflammation, which include fibroblast migration from the surrounding tissue layers, migration and differentiation of stellate cells, epithelial-and endothelial-to-mesenchymal transition (a process by which endothelial and epithelial cells lose their typical markers and acquire a spindle shape morphology), pericyte differentiation (whereas capillary lining cells assume the morphology and functions of fibroblasts) and extraintestinal fibroblast recruitment [1] . The latter might involve migration from the bone marrow and further differentiation into the site of inflammation of either mesenchymal stem cells (typical stromal cells, fibroblast-like) or hematopoietic stem cells-also called fibrocytes.
While the relevance of many of these mechanisms in fibrosis development is well established for several organs, much remains to be discovered in the process of intestinal fibrosis. This is particularly true for fibrocytes, a cell line belonging to circulating ''inflammatory monocytes'' that normally replenish tissue macrophages and dendritic cells. During inflammation, under the influence of TGF-b and upon contact with T-cells, these monocytes downregulate their hematopoietic markers-CD14, CD34 and CD45-and upregulate collagen synthesizing enzymes, becoming circulating tissue fibrocytes and myofibroblasts (reviewed in [5] ). Though their involvement in fibrosis development in the skin, lung, pancreas, kidney, neoplasias and blood vessels is reasonably well documented [5] , their participation in the development of intestinal fibrosis is currently poorly understood.
Sazuka et al. [6] , in the current issue of Digestive Diseases and Sciences, implicate fibrocytes for the first time in the development of fibrosis in CD. Their report follows another study from the same group in which-in a murine model of colitis-the authors demonstrated that fibrocytes are recruited in the inflammatory phase of colitis and differentiate into spindle-shaped cells in the healing phase [7] . In their study, the authors first show that in surgically resected specimens of patients with CD, the ratio of fibrocytes to total leukocytes is greatly increased only in inflamed areas whereas in non-inflamed areas such ratio is similar to that in the peripheral blood. In established fibrotic lesions, the relative number of fibrocytes was similar to that of non-inflamed areas, likely indicating that fibrocytes are recruited early during the inflammatory process and then differentiate into typical fibroblasts/ myofibroblasts during fibrosis development. Secondly, Sazuka et al. report that the ratio of circulating fibrocytes relative to total circulating leukocytes is significantly increased in CD patients compared to healthy controlsand that these cells appear to be ''set'' to be recruited in sites of inflammation. Finally, cultured fibrocytes isolated from CD patients and healthy controls highly upregulate tumor necrosis factor-a (TNF-a) and collagen type-I (ColI) mRNA expression in response to lipopolysaccharide (LPS), a bacterial component with well-established pro-inflammatory properties due to activation of the pattern recognition molecule Toll-like receptor 4 (TLR4). TNF-a appears not only to mediate inflammation but also to increase fibroblast retention at the inflammatory site-thus contributing to the development of fibrosis [8] .
Collectively, these data indicate that fibrocytes are likely major contributors to the development and persistence of inflammation and fibrosis in CD. Unfortunately, the authors do not provide details on the genetic background, disease duration, concomitant therapy and disease location (i.e. ileal vs colonic) in studied patients, information which could add to our knowledge of how fibrocytes are involved in CD pathogenesis. Moreover, as the authors point out, they took ''still photographs'' of many sequential events; fibrocyte tagging is necessary to make a ''motion picture'' in order to fully understand and verify the complete dynamics of the process.
Understanding the mechanisms of disease is the obvious first step in the development of novel therapies-more so for the lagging field of fibrosis in CD. Based on current knowledge, including the observations by Sazuka et al., early and vigorous suppression of inflammation could halt disease evolution and hence prevent fibrosis development. Nevertheless, CD patients usually seek medical attention when the disease has become symptomatic-not at its biological onset. Likely, by then, the fibrotic mechanisms-activated by inflammation-might have become independent and irreversible. Moreover, a proportion of patients may develop fibrosis and strictures regardless of early suppression of inflammation due to genetic factors [9] , a hypothesis supported by the finding that the incidence of surgery in CD (typically performed for fibrotic complications) does not appear to have declined in the era of the powerful anti-TNF agents [10] . The latter observation however may be affected by the limited and often late use of biological agents in the early years of their introduction. In support of this supposition, reduction of surgery rates is reported in studies in which anti-TNF therapy was started early in the disease course (reviewed in [3] ).
Targeting fibrocytes to block or reverse fibrosis, as suggested by Sazuka et al. [6] , appears particularly attractive since these cells might not only contribute towards fibrosis development but also amplify inflammation-as exemplified by the secretion of large amounts of TNF-a in response to LPS stimulation. Anti-TNF antibodies induce apoptosis in myofibroblasts [11] ; whether they are also capable of inducing fibrocyte apoptosis-and hence block inflammation and fibrosis as speculated by Sazuka et al.-is unclear at this time.
As of today, no therapy seems to be capable of truly reversing fibrosis in CD [1] , although specific molecules are being studied for the purpose [12] . For the time being, this and other studies [13] do reinforce the concept that early, aggressive suppression of inflammation with the most powerful agents is still the best strategy to avoid subsequent stricture formation in CD.
